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The term "nevoid basal cell carcinoma" re-
fers to a facet of a syndrome consisting
principally of multiple basal cell carcinomas,
dentigerous cysts, and skeletal anomalies. Since
the publication by Nomland (1), several series
of well-studied patients have been reported.
Review of the literature regarding multiple
nevoid basal cell carcinomas has been done by
Howell and Caro (2); Gorlin, Yunis, and Tuna
(3); and Anderson, McClendon, and Howell
(4). In the past, some observers (5—9) have
confused nevoid basal cell carcinoma with
epithelioma adenoides cysticum of Brooke or
with trichoepithelioma. Gray and Helwig (10)
reported that solitary trichoepitheliorna and
epithelioma adenoides cysticum could be dif-
ferentiated only by clinical features, since both
show similar characteristic histopathologic and
histochemical changes. Gray and Helwig (10)
also reported that nevoid basal cell carcinoma
shows the histologic picture of the various types
of basal cell carcinoma and mentioned several
differential features of use in distinguishing
basal cell carcinoma from epitheliorna ade-
noides cysticum.
In this paper we shall record additional
clinical, histopathologic, and histochemical ob-
servations that differentiate nevoid basal cell
carcinoma from epitheliorna adenoides cysticum
of Brooke.
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MATERIALS AND METHODS
Material was utilized from a previous study
(10) of 109 lesions from 50 patients with epitheli-
oma adenoides cysticum of Brooke. More than 300
lesions from 13 patients with multiple nevoid
basal cell carcinomas were available for coin-
parative clinicopathologic and histochemical stud-
ies. The material studied from 7 of the 13 patients
was from the Armed Forces Institute of Pathology(AFIP). The files of the AFIP include case
material from military, Veterans Administration,
and civilian sources. Hematoxylin- and eosin-
stained sections were examined in all cases. Some
sections were prepared by the following methods:
periodic acid-Schiff (PAS) reaction, with and
without diastase digestion; colloidal iron reaction
(11), with and without bovine testicular hyalu-
ronidase digestion; Fontana-Masson stain for
argentaffin granules (melanin); Von Kossa's
method for demonstrating calcium; alizarin red
stain for calcium (12); Gomori method for demon-
strating alkaline phosphatase (13); alcian blue
stain; aldehyde-fuchsin stain; and toluidine blue
for metachromasia. The pH of the working solu-
tions, the methods used in the alcian blue, alde-
hyde-fuchsin and toluidine blue techniques, and
the interpretation of the results were similar
to those described by Johnson and Helwig (14, 15).
Some of the formalin-fixed tissue was used for
frozen sections and stained with oil red 0 in
propylene glycol for the demonstration of fat.
With the exceptions given, the procedures were
carried out as outlined in the "Manual of His-
tologic and Special Staining Techniques" (16).
CLINICAL OBSERVATIONS
The clinical picture of Brooke's tumor may
resemble that seen in patients with multiple
nevoid basal cell carcinomas, although differ-
ences in the anatomic distribution and appear-
ance are usually present. The lesions in epi-
thelioma adenoides cysticum tend to be flesh
colored and located predominantly on the
nasolabial area of the face, but the scalp, neck,
and back may be involved. Multiple nevoid
basal cell carcinomas are more widespread and
are scattered, especially over the neck, face,
scalp, thorax, abdomen, upper arms, and back.
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Multiple facial lesions of nevoid basal cell
carcinoma frequently show more pigmentation
and have a greater tendency to ulcerate than do
the lesions of epithelioma adenoides cysticum.
Patients with nevoid basal cell carcinoma
usually have associated dentigerous cysts of the
jaws and skeletal anomalies, most commonly
bifid rib. Congenital anomalies were not associ-
ated with epithelioma adenoides cysticum except
in one patient who had multiple cysts of the
lungs and kidneys.
HISTOPATHOLOGIC AND HISTOCHEMICAL
OBSERVATIONS
Nevoid Basal Cell Carcinoma. Sections of
lesions stained with hematoxylin and eosin
showed changes characteristic of basal cell
carcinoma. A variety of types or patterns were
observed, and these were, in order of frequency,
multicentric, adenoid and cystic, pigmented,
solid, keratotic, sclerosing, and metatypical
(basosquamous). Lesions removed from chil-
dren tended to show islands and epithelial
tracts of uniform basal cells as well as a promi-
nent stroma and a minimal inflammatory in-
filtrate. In lesions from adults, the stroma was
less prominent, and the inflammatory reaction
more pronounced. A composite of the changes
seen in nevoid basal cell carcinoma include the
following: multicentric origin of atypical basal
cell hyperplasia from the epidermis and adnexal
structures, particularly mature hair follicles;
adenoid and cystic patterns with mucin and
hyaline material in the stroma; melanin pig-
ment associated with the basal cell hyper-
plasia; keratin cysts; capillary-endothelial pro-
liferation and vascular ectasia; calcinosis;
bone formation; ulceration; deep invasion;
fibrosis and sclerosis; inflammation; and in
some instances, association with compound and
intradermal cellular nevi.
Histochemical studies were significant in
demonstrating melanin, calcium, lipids, abnor-
mal vascular pattern, glycogen, and sulfated
acid mucopolysaccharides. Glycogen was demon-
strated within the cytoplasm of basal cells and
was prominent in the walls of keratin cysts
and in lesions showing the adenoid pattern.
Sulfated acid mucopolysaccharides were demon-
strated in association with foci of calcification
and in the stroma, particularly when the ade-
noid pattern was present.
Epitheliorna Adenoides Cysticum. Sections of
lesions stained with hematoxylin and eosin
showed a characteristic picture consisting of
keratinous cysts, islands of uniform basaloid
cells, and an abundant stroma, arranged in
one of three patterns. The most common pat-
tern featured prominent keratinization with
numerous keratin cysts, circular or irregular
islands of basaloid cells in a lacelike network of
epithelial tracts, and a prominent stroma. The
second pattern showed less keratinization, a
pronounced lacelike network of epithelial tracts,
and a more prominent stroma. One lesion of
epithelioma adenoides cysticum showed a third
pattern composed entirely of narrow epithelial
strands and keratinous cysts surrounded by a
dense stroma. This latter lesion came from a
patient with several other lesions showing the
two common patterns. A composite of the
changes seen in epithelioma adenoides cysticum
in order of frequency includes the following:
various-sized islands of uniform basaloid cells,
abundant stroma, keratinous cysts, epithelial
tracts, foreign body reaction around ruptured
keratin cysts associated with sparse to moder-
ate inflammation, attachment of tumor lobules
to the epidermis, calcinosis, and melanin pig-
ment in keratin cysts. Ulceration, attachment
to mature hair follicles, and an adenoid pattern
were rare features.
Histochemical studies demonstrated melanin,
lipids, and calcium in areas of keratinization;
hyaluronic acid in the stroma and in association
with foci of calcification; a sulfated acid
mucopolysaccharide surrounding some islands of
basaloid cells; and a small amount of acidic
substance in keratin cysts and small areas of
cystic degeneration within the islands of basaloid
cells. The exact nature of this acidic substance
is not known, but it may represent fatty acids,
sialomucin, nucleic acids, small amounts of
sulfated acid mucopolysaccharides, or a combi-
nation of the four.
DISCUSSION
Our study of patients with multiple nevoid
basal cell carcinomas and epithelioma adenoides
cysticum confirms many of the results of others,
but some observations are unusual and merit
further discussion.
The presence of bone in some of the cutane-
ous lesions of about one—third of the patients
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with nevoid basal cell carcinoma is a feature not
seen in our material from patients with epi-
theliorna adenoides cysticum. The presence of
bone is interesting and may be helpful in
establishing the diagnosis of the syndrome
which includes multiple nevoid basal cell carci-
nomas. Cutaneous ossification in basal cell
carcinoma was reported by Roth, Stowell, and
Helwig (17) in 8 cases in their series and 2
cases found in the literature. The reported
rarity of bone in basal cell carcinoma is veri-
fied by our experience in examining more than
1000 basal cell carcinomas each year in the
routine examination of surgical specimens.
The presence of an abundance of sulfated
acid mucopolysaccharides in lesions of nevoid
basal cell carcinoma that shows the adenoid
pattern and foci of calcification is a significant
histochemical difference from that seen in
epithelioma adenoides cysticum. The majority
of the acidic substance in Brooke's tumor is
hyaluronic acid. The presence of different acid
mucopolysaccharides in these two entities
probably indicates differences in histogenesis
and pathogenesis. Our observations suggest
that nevoid basal cell carcinoma originates
from pluripotential cells, differentiating toward
or mimicking the function of matrix cells of
the hair follicle, since matrix cells are normally
associated with sulfated acid mucopolysac-
charides found in the stroma of the dermal
hair papilla. A recent study by Johnson and
Helwig (14) identified the mucin in adenoid
basal cell carcinoma as a sulfated aminopoly-
saccharide, possibly chondroitin sulfate B.
Johnson, Graham, and Helwig (18) identified a
sulfated acid mucopolysaccharide in association
with calcified sites in basal cell carcinoma,
whereas hyaluronic acid was present in associa-
tion with other examples of calcinosis cutis of
the dystrophic and metastatic types. These
studies indicate that the sulfated substance in
nevoid basal cell carcinoma is identical or
similar to that demonstrated in adenoid basal
cell carcinoma. The predominance of hyaluronic
acid in areas of calcinosis, in islands of basaloid
cells, and in the stroma in lesions of epithelioma
adenoides cysticum supports the belief of some
investigators that the tumor arises from cells
that differentiate toward the outer root sheath
of the hair follicle, sebaceous gland, or from
pluripotential basal cells of the epidermis.
Graham et al. (19) concluded that the mucinous
material normally present in the lower third of
the outer root sheath of the hair follicle is
probably not chondroitin sulfate B, but is
predominantly hyaluronic acid. A report by
Johnson, Higdon, and Helwig (20) indicated
that alopecia mucinosa is characterized by an
alteration of the cells of the outer root sheath
of hair follicles and a prominent increase in
mucinous material composed predominantly of
hyaluronic acid. Johnson and Helwig (21) have
also demonstrated a variable amount of par-
tially hyaluronidase-labile, nonsulfated acid
rnucopolysaccharide in the interstices of epi-
dermal cells. They interpret their results to
indicate that the material is hyaluronic acid,
although other types of mucin may also be
present. The latter three studies (19—21) sup-
port the concept that the epithelial cells of the
outer root sheath in both normal and disease
states can produce a mucinous substance that
histochemically has the properties of hyaluronic
acid.
The multiple types and the common occur-
rence of the multicentric pattern in nevoid
basal cell carcinoma suggest that the majority
of the lesions may arise in a inulticentric man-
ner. There is histologic evidence that the
proliferation of atypical basal cells originates
not only from the pluripotential epidermis
but also from the pilary complex and sweat
glands. In epithelioma adenoides cysticum,
attachment of the tumor lobules to the epi-
dermis is observed in about one-third of the
lesions, but there is no similarity to multi—
centric basal cell carcinoma. Only a rare lesion
(2%) of epithelioma adenoides cysticum showed
attachment to mature hair follicles, whereas this
is a more common feature in nevoid basal cell
carcinoma.
Spontaneous ulceration of lesions of epi-
thelioma adenoides cysticum occurred rarely
in our cases, and there was no histologic evi-
dence of transformation to basal cell carcinoma.
Ulceration was more common in nevoid basal
cell carcinoma, and in some instances the
metatypical or basosquamous pattern was ob-
served and may be associated with deep and
destructive invasion of the stroma. Metastasis
or association of nevoid basal cell carcinoma
with other types of cutaneous cancer or pre-
cancerous lesions was not observed.
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The blood vessels in epithelioma adenoides
cysticum are sparse and more organized,
whereas there is a prominent capillary-endo-
thelial proliferation in nevoid basal cell carci-
noma. The abnormal vascular changes in nevoid
basal cell carcinoma are identical with those re-
ported by Tlrbach and Graham (22) for basal
cell carcinoma.
The presence of multiple cellular nevi in
patients with nevoid basal cell carcinoma may
be a coincidence, but in some patients it
presents a problem in the clinical differential
diagnosis. We have encountered patients in
whom the pigmentation and morphologic ap-
pearance of the lesions of the two diseases
were indistinguishable, and histologic study was
necessary for identification. Some lesions have
shown nevus cells intimately associated with
and surrounded by atypical basal cells in the
same histologic section. Pigmentation is not
prominent, and cellular nevi were not seen
in association with lesions of epithelioma ade-
noides cysticum in our material.
SUMMARY AND CONCLUSIONS
The lesions from patients with nevoid basal
cell carcinoma are histologically and histo-
chemically indistinguishable from the various
patterns and types of basal cell carcinoma.
Overlapping features are present in lesions of
epitheliorna adenoides cysticum of Brooke; but
critical evaluation of the clinical, histopatho-
logic, and histochemical changes separate these
diseases into two distinct entities.
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